Cholesterol side-chain cleavage P450 messenger ribonucleic acid: evidence for hormonal regulation in rat ovarian follicles and constitutive expression in corpora lutea.
Using an affinity-purified antibody against cholesterol side-chain cleavage P450 (P450scc) and a human P450scc cDNA probe, 11 rat P450scc cDNA clones were identified and isolated from our rat granulosa cell lambda gt11 cDNA expression library. Two clones were plaque purified and subcloned into pBR322. One of these P450scc cDNA clones, approximately 1.2 kilobases (kb) in size, was used as a probe for Northern and filter hybridization assays to analyze the tissue distribution and hormonal regulation of P450scc mRNA in rat ovarian follicles and corpora lutea. Northern transfers revealed a single P450scc mRNA species about 2.0 kb in size. Filter hybridization assays showed that P450scc mRNA was low in granulosa cells and thecal cells of small antral follicles, was increased in both tissues of preovulatory follicles, and was rapidly (within 7 h) and maximally increased (30-fold) during hCG-induced luteinization. P450scc enzyme and mRNA were also elevated in corpora lutea isolated from pregnant rats (days 4-22 of gestation) and rats 1 day after parturition (day 23). The elevation of P450scc enzyme and mRNA was maintained despite the marked decline in serum progesterone concentrations between days 19-22, suggesting that once P450scc mRNA is induced in luteal tissue it may be constitutively expressed. Administering hormones to granulosa cells in culture and to hypophysectomized immature rats in vivo demonstrated that the induction of P450scc mRNA by FSH in granulosa cells was time, dose, and estradiol dependent. High doses of FSH acting on estradiol-primed cells gave the greatest response. The increase in P450scc mRNA in cultured granulosa cells was also stimulated by forskolin and was directly associated with increased synthesis of cAMP and progesterone accumulation. Thus, whereas the induction of P450scc mRNA in granulosa cells was dependent on hormones and cAMP, the maintenance of P450scc mRNA and P450scc protein in corpora lutea appears to involve constitutive expression of P450scc mRNA.